We present optical and near-infrared spectroscopy of WISEA J061543.91−124726.8, which we rediscovered as a high motion object in the AllWISE survey. The spectra of this object are unusual; while the red optical (λ > 7,000Å) and near-infrared spectra exhibit characteristic TiO, VO, and H 2 O bands of a late-M dwarf, the blue portion of its optical spectrum shows a significant excess of emission relative to late-M type templates. The excess emission is relatively featureless, with the exception of a prominent and very broad Na I D doublet. We find that no single, ordinary star can reproduce these spectral characteristics. The most likely explanation is an unresolved binary system of an M7 dwarf and a cool white dwarf. The flux of a cool white dwarf drops in the optical red and near-infrared, due to collision-induced absorption, thus allowing the flux of a late-M dwarf to show through. This scenario, however, does not explain the Na D feature, which is unlike that of any known white dwarf, but which could perhaps be explained via unusual abundance or pressure conditions.
Introduction
The study and census of our Solar neighborhood is important to advance our understanding of low mass stars and brown dwarfs, which are the most numerous known objects in the Galaxy. As such they shed light on the low-end of the initial mass function, and on star formation efficiency. The search for our nearest neighbors lets us study objects in great detail, because they are the closest, brightest objects of their class. The detailed study of late-type dwarfs, brown dwarfs, subdwarfs, and white dwarfs has historically relied on the identification of objects based on their optical through mid-infrared colors. These studies have been enhanced by recent surveys for high proper motion objects, because these surveys have no color bias, and can therefore identify objects with unusual characteristics not found through color-based searches.
The object 2MASS J06154357−1247221 = WISEA J061543.91−124726.8, which we henceforth designate WISEA 0615−1247, was originally discovered as a high proper motion star by Lépine (2008) and designated by him as PM I06157−1247 in a re-analysis of southern hemisphere digitized sky surveys. Lépine (2008) finds proper motion components for WISEA 0615−1247 of µ α = 452 ± 10 mas yr −1 , and µ δ = −421 ± 10 mas yr −1 from measurements spanning an epoch range of 39.2 years (see Table 1 ). The object was rediscovered by Kirkpatrick et al. (2014) due to its high motion in the AllWISE Data
Release of the Wide-Field Infrared Survey Explorer (WISE; Wright et al. 2010) . The colors of the object, namely J − K s = 0.937 ± 0.058 mag, from the Two Micron All-Sky Survey (2MASS; Skrutskie 1997), and J − W 2 = 1.685 ± 0.040 mag (from 2MASS J and the WISE 4.6 µm bandpass W 2; see Table 1 ), are shown as the red symbol in Figure 1 . This figure compares these colors with those of 47,936 high motion sources (Kirkpatrick et al. 2014 (Kirkpatrick et al. , 2016 . WISEA 0615−1247 lies ∼ 0.2 mag below or blueward in J − K s color relative to the normal sequence of field objects, possibly hinting at a cool subdwarf nature. Early-L -5 -subdwarfs have colors J − W 2 ranging from 1.1 to 1.8 mag, and J − K s on average 0.23 mag below the normal sequence of field objects (see Figure 7 in Kirkpatrick et al. 2016 ). The suggested sub-dwarf classification of the object is similar to that by Lépine (2008) , based on the reduced proper motion of the object in the V bandpass. In order to elucidate the nature of the object, we obtained optical and near-infrared spectroscopy. The spectrum, as discussed below, proved to be unique. We propose a binary scenario that we believe best explains the observed data, although it invokes a cool white dwarf companion unlike any heretofore cataloged.
Observations

Proper Motion
The AllWISE Source Catalog 1 lists RA Motion = 593 ± 73 mas yr −1 and Dec Motion = −322 ± 78 mas yr −1 for WISEA 0615−1247 (Table 1) . In order to confirm this motion,
we measured the displacement of the object between the 2MASS and AllWISE positions, to yield µ α = 436.9 ± 6.4 mas yr −1 and µ δ = −406.8 ± 6.5 mas yr −1 (Table 1) . This proper motion is in rough agreement, within the errors, with the AllWISE motions. We carried out an additional estimate of the motion of the object, via a χ 2 minimization fit to its positions in the First and Second Digitized Sky Surveys (DSS1 and DSS2) 2 red (R-band) plates, -7 -2014 Oct 20. On the blue side of LRIS, a grating with 600 lines/mm blazed at 4,000Å
was used, and on the red side a grating with 400 lines/mm blazed at 8,500Å was used.
The 560 dichroic was used to split light between the blue and red sides, near 5,600Å.
The resulting spectrum covered the range from 3,300 to 10,000Å. The spectral resolution with the 1.0 arcsec slit was ∼ 4.6Å in the blue, and ∼ 8.2Å in the red. The integration time with LRIS was 600 sec, and there were some clouds as remnants from hurricane Ana. Reductions for DBSP observations made use of standard procedures for CCD data, described in Kirkpatrick et al. (2016) . Reductions for the LRIS observation made use of a non-stardard procedure, because weather conditions prevented the observation of a flux calibrator on that night. Instead, a flux calibrator (the white dwarf HZ 44) was measured on UT 2015 Jul 17, using a different instrument configuration than for the target. Therefore we had to force the spectral shape of the LRIS data of the target at 8,590-10,270Å to match that of the DBSP 2014 Oct 24 data, by fitting second order polynomials. Figure 2 shows all measured optical spectra of WISEA 0615−1247.
We obtained optical spectroscopy of the M7 dwarf G59-32B, also designated WISEA 124007.18+204828.9, noted as a component in a common-proper motion binary by Kirkpatrick et al. (2014) . The system was in a pre-flare state during the observations, and was intended as a spectral-type comparison. We used the Boller & Chivens Spectrograph on the Irenee du Pont 2.5-meter telescope at Las Campanas Observatory, on UT 2014 May 4. The integration time was 1800 sec. See Kirkpatrick et al. (2016) for more details.
We also obtained DBSP observations of three white dwarfs for comparison with WISEA 0615−1247, and another object that was initially believed to also be a white dwarf. The white dwarfs LHS 3250 and LSPM J1702+7158N were observed on UT 2015 Jun 8, with 3,660 sec integrations each, under clear conditions but with 2 seeing. The white dwarf WD J0205−053 was observed on UT 2015 Sep 7, with 2,400 sec integrations, through some clouds and glow from a last-quarter Moon, although with 1.1-1.2 seeing. The 600 lines/mm gratings on the blue and red sides of DBSP were again used with the D68 dichroic, to produce continuous 4,100-9,900Å spectra. Details on these three white dwarfs are given in Section 3.2.1. We observed the object LP 343-35 = WISEA 221515.51+315731.9 (Kirkpatrick et al. 2016) , under the assumption that is was the white dwarf WD 2213+317.
This DBSP observation was on UT 2016 Jan 13, with a 300 sec integration, using the D55 dichroic, and a 1.5-arcsec slit. The gratings used were the 600 lines/mm on the blue side, and a 316 lines/mm one blazed at 7,500Å on the red side, to produce a continuous 3,700-10,300Å spectrum, with typical spectral resolution of 4.9Å in the blue, and 3.9Å in the red. Details on the object are given in Section 3.2.1 and in the Appendix.
Near-infrared Spectroscopy
We observed WISEA 0615−1247 in the near-infrared with the upgraded SpeX spectrograph at the NASA Infrared 3-meter Telescope Facility, on UT 2015 Jan 18. A low-resolution (λ/∆λ = 75-120) spectrum covering the range 0.69 to 2.54 µm was obtained using the prism mode. Exposures were done in an ABBA nod pattern along the 15-arcsec slit; the total integration time was 956 sec. In order to apply telluric corrections, an A0 V star was observed, as close in airmass as possible to our target, although a 0.3 airmass difference was the best we could achieve. Data reduction was done with the SpeXtool package (Vacca, Cushing, & Rayner 2003; Cushing, Vacca, & Rayner 2004) . Figure 3 shows the SpeX spectrum of WISEA 0615−1247. Wavelength regions of low atmospheric transmission (less than about 60%) are indicated with gray bands.
These regions correspond to water vapor absorptions at 0.92, 1.13, 1.35, and 1.85 µm, as well as CO 2 absorptions near 1.6, 2.0, and 2.06 µm (Rayner, Cushing, & Vacca 2009 ).
The spectrum exhibits two peaks at ∼ 1.08 and 1.27 µm, which are near, but not at, the -9 -positions of H Paschen-series γ and β lines, respectively. The feature at 1.08 µm is likely due to telluric H 2 O, and in our experience is sometimes easier to see at the low spectral resolution of these data. The feature at 1.27 µm is due to poor correction of a telluric O 2 band.
Previous Imaging
We of our object at earlier epochs, hence we conclude that there is no contamination of our 5 The DENIS Project website, including access to imaging data, is at http://cdsweb.u-strasbg.fr/denis.html.
-10 -spectrum by a background source.
Search For Other Archival Observations
There were no X-ray measurements of this object in the ROSAT All Sky Survey 6 , or UV measurements in GALEX 7 , or radio measurements in the VLA Faint Images of the Radio Sky at Twenty-cm (FIRST) Survey 8 .
Possible Explanations
Our repeated optical spectra of WISEA 0615−1247 measured throughout 2014 spectrum was modified, as described in Section 2.2).
Single Object Hypothesis
In order to compare our spectra of WISEA 0615−1247 with those of M dwarfs, we first combined our optical and near-infrared data into a single spectrum. We used our UT 2014 Oct 24 DBSP spectrum which has the best signal-to-noise, and normalized our into account that the optical red portion of the SpeX spectrum had better signal-to-noise than the DBSP one. The combined DBSP and SpeX spectrum is shown replicated in black in Figure 5 , and is compared with spectra of M5 through M9 dwarfs from the SpeX Prism Spectral Libraries 9 (Burgasser 2014) , shown in red in Figure 5 .
At wavelengths > 7000Å, Figures 2 and 5 show that an M7 dwarf is the best overall fit to our spectrum, among the mid-to late-M dwarfs considered, but with a deficit of flux at 9,000Å to 1.3 µm. Our spectrum exhibits numerous atomic and molecular features (Ca 8,500-9,250Å spectral region is very red in an M7 dwarf, while it is modestly red or flat in an sdM8-9, and turns over blue with increasing wavelength in an esdM8-8.5, or usdM8.5-9 (Kirkpatrick et al. 2016) . The spectra of sdM8-9, esdM8-8.5, or usdM8.5-9 exhibit a very dramatic pseudo-continuum bump or CaH absorption trough at 6,800Å, in contrast to a barely noticeable feature in an M7 dwarf (Kirkpatrick et al. 2016 ), owing to TiO bands that swamp the CaH trough in the latter. Therefore a late-type sdM, esdM, or usdM cannot reproduce the red optical spectrum of WISEA 0615−1247 while a solar metallicity M7 dwarf does.
Binary Hypothesis
In this section we explore the possibility that an unresolved binary fits the data best.
The binary would be comprised of an object responsible for the blue optical portion of the spectrum, while a late-M dwarf is largely responsible for the red optical and near-infrared portions.
The spectral energy distribution of a possible binary companion to a late-M dwarf can be assessed by subtracting a spectrum of the latter, from that of WISEA 0615−1247.
Our goals for the difference spectrum were for it to be positive in the optical, except in telluric regions, and to eliminate the CaH and TiO spectral features at 6,750-7,050
A, under the assumption that they are produced only by the late-M dwarf. The one -13 -parameter that we varied was the normalization factor of the late-M dwarf spectrum at a fixed wavelength, which then determined the corresponding normalization factor of the binary companion spectrum. We chose 7,400Å as the normalization wavelength, because it is not in a telluric region, and both the spectrum of our object and a late-M dwarf are relatively featureless thereat. After experimenting with various normalization factors, we chose to normalize the late-M dwarf spectrum to 55% of the flux of our object at the above wavelength. Figure 7 shows the subtraction of the M7 dwarf spectrum in Figure 2 , from our object's DBSP optical spectrum of 2014 Oct 24. Figure 7 shows that the CaH and TiO features were not eliminated, but our choice of normalization minimized their intensity. For normalization factors below 55%, the above CaH and TiO features were more prominent, and for normalization factors above 55%, negative fluxes resulted in various wavelength regions apart from telluric ones. Figure 7 shows that the spectrum of a possible companion to a late-M dwarf linearly rises from 4,000 to 6,700Å, except that it exhibits a broad absorption feature of Na I D at 5,900Å. The spectrum then precipitously drops from ∼ 6,700 to 7,600Å. It is very roughly flat from ∼ 7,700 to 8,800Å, and finally rises in the remaining reddest part of it.
The difference spectrum in Figure 7 , and particularly the excess in the optical blue, is plausibly produced by an object hotter than an M dwarf, and of relatively small radius, for its flux to be of the same order of magnitude as the M dwarf. Therefore we considered a cool white dwarf as a possibility. Cool white dwarfs are those with temperatures 4,500 K.
They are sometimes uncovered in proper motion surveys (Scholz et al. 2009 , and references therein). Their infrared flux densities are depressed due to collision-induced absorption (CIA) by H 2 (Saumon et al. 1994; Hansen 1998; Abel et al. 2011) . We considered CIA mainly from H 2 -H 2 pairs, such as in the models by Abel et al. (2011) . However, depending on the relative abundance of He, CIA from H 2 -He pairs may also be significant, as in models by Borysow et al. (1997) . The effect of CIA is most evident at wavelengths > 1 µm.
-14 -However, Oppenheimer et al. (2001) noted that the optical colors of cool white dwarfs are also affected by CIA. The opacity of CIA starts at approximately 0.6 µm and increases towards the near-infrared (Borysow et al. 1997) . Models of cool white dwarf spectra with CIA, by D. Saumon and D. Koester (presented by Kilic et al. 2006) , show that their SEDs are bluer and depressed relative to those of blackbodies. These models show that the onset of CIA in the optical is gradual, and its exact starting wavelength is difficult to quantify.
A cool white dwarf, as a companion to an M7 dwarf, might qualitatively explain the for a typical M7 dwarf ( Figure 7 of Kirkpatrick et al. 2011) . We discuss these colors further at the end of Section 3.2.2.
Comparison Cool White Dwarfs
We searched the literature for spectra of cool white dwarfs with which to fit the difference spectrum in Figure 7 . The cool white dwarfs we selected are SDSS J133001.13+643523.8, WD 2356−209, LHS 3250, WISEA 1702+7158B, and WD J0205−053. The first two show Na D absorption features, while the last three do not, although they were considered as potential fits to the continuum of the difference spectrum in the blue optical. Table 2 lists observational and physical characteristics of these five cool white dwarfs, and we also describe their spectroscopic and other characteristics next.
-15 -
• SDSS J133001.13+643523.8 (Harris et al. 2003 ) is a He-atmosphere white dwarf whose optical spectrum exhibits metallic lines. Its Sloan Digital Sky Survey (SDSS; York et al. 2000) spectrum has prominent and very broad Na I D absorption near 5,892Å.
The SDSS spectrum, of very low signal-to-noise, tentatively exhibits Ca I absorption features at 4226, 4335, and 4455Å, and Ca II infrared triplet absorption features at 8498, 8542, and 8602Å (Harris et al. 2003) . Unlike the spectra of other DZ white dwarfs, that of SDSS J133001.13+643523.8 does not exhibit the Mg I triplet lines near 5,175Å, or the Ca II H & K lines (3,968 and 3,934Å).
• WD 2356−209 was discovered as a candidate Galactic halo cool white dwarf by Oppenheimer et al. (2001) . It is a DZ-type white dwarf, and its optical spectrum shows a broad and prominent absorption feature from Na I D and possible absorption features from the Mg I triplet near 5,175Å (Oppenheimer et al. 2001 ).
• LHS 3250 (Luyten 1976 ) was discovered to be the first cool white dwarf with CIA by Harris et al. (1999) . It is a DC-type white dwarf, meaning it has no discernible spectral features in the optical.
• • WD J0205−053 was also discovered as a candidate Galactic halo cool white dwarf 10 The LSPM-North Catalog is accessible at https://heasarc.gsfc.nasa.gov/W3Browse/all/lspmnorth.html.
-16 -by Oppenheimer et al. (2001) , and was followed up through optical photometry and spectroscopy by Salim et al. (2004) . No spectral lines are seen in the optical, hence its classification as DC-type. Salim et al. (2004) concluded it had a He atmosphere.
However, the SED of a pure-He atmosphere white dwarf would be expected to be nearly identical to that of a blackbody (Kowalski & Saumon 2006 ). Bergeron et al. We also selected for comparison the white dwarf WD 2213+317, whose coordinates in SIMBAD associate it with the AllWISE high motion object WISEA 221515.51+315731.9 (Kirkpatrick et al. 2016) . Kirkpatrick et al. (2016) found that the colors J − K s = 0.889 ± 0.025 mag and J − W 2 = 1.081 ± 0.028 mag place the AllWISE object among normal M dwarfs in color space (Figure 1) . Kirkpatrick et al. (2016) pointed to other binary systems known from the literature, consisting of M and white dwarfs, that also fall at the location of normal M dwarfs, and suggested that WD 2213+317 was worthy of follow-up.
Unfortunately, the SIMBAD association of the white dwarf and the AllWISE object is erroneous; the latter is an early-M type dwarf instead, as explained in the Appendix.
Binaries of Late-M and Cool White Dwarfs
Figures 8 and 9 show the comparison of our spectrum of WISEA 0615−1247 with spectral binary templates constructed from the above cool white dwarfs and an M7 dwarf.
Spectra of the two cool white dwarfs with Na I D absorption listed in Section 3.2.1, SDSS J133001.13+643523.8 and WD 2356−209, are shown in Figure 8 , and spectra of the other -17 -three cool white dwarfs are shown in Figure 9 . The spectra of the binary components were each normalized at 7,400 µm. These fractions were empirically determined by attempting to fit, after their addition, the blue optical spectral slope, the red optical detailed SED and spectral features, and by avoiding flux densities in excess of the observed spectrum of WISEA 0615−1247. After experimentation, we obtained fits using the fractions listed in the captions of Figures 8 and 9 . Figure 8 shows that the Na I D absorption in the two cool white dwarfs is substantially broader than in WISEA 0615−1247. It must be that pressure broadening is more pronounced in these cool white dwarfs, than in our system. The spectral energy distributions (SEDs) of these two cool white dwarfs are not an adequate fit as binary companions in this case, because they produce too much flux in the red optical, and not enough in the blue.
Conversely, the red spectrum is mostly fit by an M7 dwarf. CIA in these cool white dwarfs appears to be less than in our system, possibly due to higher effective temperatures. We Table 2 ) is relatively high. However, the models by Bergeron et al. (2005) tend to yield relatively high temperature values (H. Harris, priv. comm.) .
In Figure 9 we show DBSP spectra for three cool white dwarfs; two of them (LHS 3250 and WD J0205−053) were originally measured in the SDSS, but our new spectra have better signal-to-noise; the spectrum of the other source (LSPM J1702+7158N) was measured by Kirkpatrick et al. (2016) . Figure 9 shows that the spectra of the three cool white dwarfs are featureless in the optical blue, thus not being adequate models for the Na I D absorption in our system. The spectra of these three cool white dwarfs, however, have diminishing flux with increasing wavelength in the optical red, likely from strong CIA. These spectra contribute significantly to the hybrid spectrum in the optical blue. The above fits, however,
are only approximately successful in the interval 4,000-4,800Å for LHS 3250 (upper panel -18 -in Figure 9 ), and 4,000-4,600Å for LSPM J1702+7158N (middle panel in Figure 9 ). In particular, the slopes of the combined (binary) spectra (green lines in the upper and middle panels in Figure 9 ) are slightly bluer than in the spectrum of our system (black lines in this Figure) . The fit of the spectrum of WD J0205−053 (lower panel in Figure 9 ), when added to the same M7 dwarf, however, is quite promising. This fit reproduces our spectral slope in the interval 4,000-5,800Å, although with a small excess of flux. Other limitations of this fit (green line in the bottom panel of Figure 9 ) are a flux deficit at 6,200-7,300Å
or, equivalently, that the slope turnover due to CIA occurs at a redder wavelength in our system, namely ∼ 6,800Å, than in WD J0205−053 (∼ 6,000Å); a deficit of flux in the optical red; and most notably lack of Na I D absorption. It is possible that the cool white dwarf in WISEA 0615−1247 has a higher abundance of Na than in WD J0205−053.
To check the consistency of our empirical relative flux normalizations of an M7 dwarf and a cool white dwarf, such as WD J0205−053, we first estimated synthetic broadband V magnitudes from their spectra. We then obtained absolute V magnitudes M V of these objects from the literature, and compared the resulting relative fluxes. The spectra of the M7 dwarf and WD J0205−053 in Figure 9 , when convolved with the Johnson-Morgan V filter transmission function (Mermilliod, Mermilliod, & Hauck 1997) , 11 indicate that the cool white dwarf is a factor of ∼ 14 brighter than the M7 dwarf. 12 On the other hand, an Table   1 . The latter was derived from photographic magnitudes, using color-color models for field dwarfs, unreliable for an unusual binary system such as WISEA 0615−1247, and is subject to systematic errors and other effects (Lépine 2008 ). . Therefore, at a common distance from us, the cool white dwarf is predicted to be a factor of ∼ 3.1 brighter at V band than an M7 dwarf. It is possible that the cool white dwarf in the WISEA 0615−1247 system is hotter than WD J0205−053, or has a larger radius, as discussed at the end of this Section, for it to be so much brighter than the M7 dwarf.
An estimate of the photometric distance to WISEA 0615−1247 can be obtained in view that the cool white dwarf is comparatively much fainter than an M7 dwarf at J band.
An M7 dwarf has absolute magnitude M J ∼ 10.8 (Hawley et al. 2002; on-line compilation 13 referred to by Pecaut & Mamajek 2013) , and WD J0205−053 has M J ∼ 14.4 (from its distance and 2MASS J), resulting in a flux ratio of ∼ 27. Neglecting the contribution from the cool white dwarf, the distance to our system is ∼ 58 pc, per the observed 2MASS J magnitude ( Table 1) .
The above distance to WISEA 0615−1247 and its proper motion estimated from 2MASS and AllWISE (Section 2.1) imply a tangential velocity of ∼ 165 km s −1 . We assessed the possibility that this velocity suggested a subdwarf star in our system, even though our spectra are not consistent with a subdwarf (Section 3.1). Traditionally, subdwarf stars were considered to be in the galactic halo (Ryan & Norris 1991; Gizis 1997; Lépine et al. 2003 Lépine et al. , 2007 , and therefore dynamically "heated." The median tangential velocity in the galactic halo is ∼ 220 km s −1 (Reid & Hawley 2005) , while the typical velocity in the galactic disk is ∼ 37 km s −1 (Reid 1997) . The escape velocity of the Galaxy near the Sun is ∼ 525 km s −1 (Carney & Latham 1987) . In a recent study of the kinematics of 3,517
M-type objects of metallicity classes sdM, esdM, and usdM, Savcheva et al. (2014) found 13 See http://www.pas.rochester.edu/∼emamajek -20 -that the sdMs tend to be at the galactic thick or old disk, while the esdMs and usdMs are at the galactic halo. A histogram of the tangential velocities of these objects showed a peak at ∼ 50 km s −1 , and values almost reaching 600 km s −1 (Savcheva et al. 2014) . The tangential velocity of WISEA 0615−1247 is a factor of ∼ 4 times larger than in the galactic thin disk, and ∼ 3 times larger than in the thick disk, although smaller than in the halo.
The metallicity of WISEA 0615−1247 is inconsistent with membership in the latter, but it is probable that it belongs to the thick disk. However, it should be taken into account that there are high excursions in the velocities of individual objects around the above typical values. Therefore, any definite conclusion on the galactic population membership of WISEA 0615−1247 will require a detailed kinematic study, including radial velocity and precise parallax measurements.
We computed the J − K s and J − W 2 colors of the binary system of an M7 dwarf and the cool white dwarf WD J0205−053, to see if they would reproduce the colors of WISEA 0615−1247 shown in Figure 1 . We used J and K photometry of WD J0205−053
by Bergeron et al. (2005) , and Spitzer IRAC channel 2 photometry by Kilic et al. (2009) , which we regarded as equivalent to WISE W2, and computed absolute magnitudes. We used absolute magnitudes M J and M K of an M7 dwarf from the on-line reference by Pecaut & Mamajek (2013) 13 . However, the fact that the cool white dwarf is intrinsically much fainter than the M7 dwarf results in minute changes of colors J − K s and J − W 2 for this binary, relative to an M7 dwarf (Section 3.2), of ∼ 0.03 and 0.05 mag, respectively.
A more luminous cool white dwarf would either have a higher effective temperature, or a larger radius, than WD J0205−053. However, the effects of these two possibilities on CIA have to be taken into account. Borysow et al. (1997) showed that CIA decreases with increasing effective temperature, and increases with surface gravity, and that CIA is pronounced for low metallicity (Z < 0.1 Z ) and effective temperature up to 4,000 K. 
Other Possible Hypotheses
Other scenarios we explored are:
• A triple system composed of two late-M dwarfs and a cool white dwarf. It is possible that a third component, in addition to the binary system we discussed in Section 3.2.2, can improve the spectral fit to our data, such as in covering the flux deficit we currently see in the interval 6,200-7,300Å. If this third component is an sdM, esdM, or usdM, it would have to have been captured, because its low metallicity is disparate from the presence of TiO lines in our spectra. It is possible that an sdM, esdM, or usdM can improve the spectral fit in the near-infrared. Figure 5 shows that an M7 dwarf spectrum yields flux deficits at 9,700-11,000Å and 11,500-13,000Å, as well as a bluer slope at 15,000-16,500Å, and/or a deficit at 16,800Å, relative to WISEA 0615−1247. The relative flux contribution of an sdM, esdM, or usdM in a multiple system, that would alleviate these shortcomings, is difficult to assess. However, as described at the end of Section 3.1, an sdM, esdM, or usdM is not a good fit to the optical red spectrum of WISEA 0615−1247, and such remains the case regardless of the flux ratios in a multiple system. The bulk of the flux contribution in the optical red would have to be from an M7 dwarf.
• There could be unusual chromospheric activity in a single or multiple stellar system. However, white-light flare events in active M dwarfs, which occur due to strong magnetic fields, produce much stronger H Balmer series lines than seen in our object (Kowalski et al. 2010 and references therein), and there is no Na I D absorption.
Conclusions
We propose that WISEA 0615−1247 is an unresolved binary consisting of an M7
dwarf and a cool white dwarf, the latter having an SED unlike any other cool white dwarf currently known. We speculate that the cool white dwarf produces the observed Na I D absorption feature, if Na abundance is high, and if pressure broadening is less than in other known cool white dwarfs. Additional studies of this fascinating system are warranted, including an accurate trigonometric parallax measurement.
-26 -A. Misidentification of the White Dwarf WD 2213+317 as WISEA 221515.51+315731.9
The high motion object WISEA 221515.51+315731.9 is a rediscovery by Kirkpatrick et al. (2016 ) of LP 343-35, listed in Luyten's White Dwarf Catalogs (1970 -1977 15 as a wide binary companion (more than 2 arcmin away) to LP 343-34. SIMBAD erroneously associates the coordinates of the AllWISE object to LP 343-34, which is the white dwarf WD 2213+317. Based on the SIMBAD association, Kirkpatrick et al. (2016) suggested that the AllWISE object was an unresolved binary of a white and an M dwarf, upon which we measured its spectrum with DBSP ( Figure 10 ) to investigate its nature. Luyten's White Dwarf Catalogs (1970 -1977 are accessible at http://vizier.cfa.harvard.edu/viz-bin/VizieR-3?-source=III/70/catalog -27 -proper motion binary. However, the motions of the two objects are distinct, as can be seen by comparing the 2MASS-to-AllWISE-derived values. Therefore, the white dwarf WD 2213+317 and our discovered M3.5 dwarf are not physically associated. The spectrum is plotted in normalized flux density units, and was replicated vertically by adding offsets, for comparison with spectra of known early to mid-L type dwarfs (shown as red lines). These spectra are of 2MASS J07464256+2000321 (L0.5), 2MASS J00361617+1821104 (L3.5), and 2MASS J15074769−1627386 (L5), from Kirkpatrick et al. (2000) and Reid et al. (2000) . The spectra are plotted only up to 8,000Å
because of large discrepancies with our object at longer wavelengths. Regions of low atmospheric transmission (Hamuy et al. 1994 ) are indicated by gray bands. Feature identifications are shown in red for the L0.5 dwarf spectrum.
-40 - Fig. 7 .-Difference between our 2014 Oct 24 spectrum of WISEA 0615−1247, and the spectrum of the M7 V star WISEA 1240+2047 (both shown in Figure 2 ). The M7 V star was normalized to 55% of our object's flux density at 7,400Å, before subtraction, as explained in Section 3.2. The resulting difference has been smoothed with a 3-pixel boxcar. The red dashed line indicates a zero difference. Regions of low atmospheric transmission (Hamuy et al. 1994 ) are indicated by gray bands. (Oppenheimer et al. 2001) . Both cool white dwarf spectra were separately normalized to 15% of the observed 7,400Å flux density of the WISEA 0615−1247 spectrum, and the M7 dwarf spectrum was normalized to the remainder (85%) of this flux density. These empirical fractions were estimated as described in the text. The addition of each cool white dwarf and M7 dwarf spectra, linearly interpolated to a common wavelength grid, is shown in green. with the addition of an M7 dwarf spectrum (shown in red, as in Figure 2 ), and respectively three cool white dwarf spectra (shown in blue). The upper panel includes our DBSP spectrum of LHS 3250 (Harris et al. 2001) . The middle panel includes the Kirkpatrick et al. (2016) DBSP spectrum of LSPM J1702+7158N (Lépine & Shara 2005) . The lower panel includes our DBSP spectrum of WD J0205−053 (Oppenheimer et al. 2001) . The three cool white dwarf spectra were separately normalized to 15%, 20%, and 45%, respectively, of the observed 7,400Å flux density of the WISEA 0615−1247 spectrum, and the M7 dwarf spectrum was normalized to the remainder (85%, 80%, and 55%, respectively) of this flux density. These empirical fractions were estimated as described in the text. The addition of each cool white dwarf and M7 dwarf spectra, linearly interpolated to a common wavelength grid, is shown in green. Regions of low atmospheric transmission (Hamuy et al. 1994 ) are indicated by gray bands.
